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Figure 1: picture of flail thresher used for wheat grain 
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Table 1: Analysis of variance on quality parameters of threshed wheat grain 
 

 (MS)   

 
 EC 

     
102.03* 325.51* 304.51* 652.04* 45.31* 2  
129.16** 707.46** 44.06** 219.37* 152.09* 2  
35.36ns 17.51ns24.53ns 59.19ns 24.74ns 4  
351.89 494.7 53.65 90.97 28.708 36  

Table 2: Effect of variety and moisture content of wheat grain on quality of threshed seeds 

EC 
     

53.7684.4588.3315.285.47Giza163  
 57.3971.6074.486.307.30Sids10 

73.6748.92 51.1533.9913.49Sohag1 
1.021.741.851.580.51L.S.D. 

68.4964.3567.5218.3311.569% 
  62.7463.0667.7424.0711.408% 

53.5877.5778.7013.153.307% 
1.021.741.851.580.51L.S.D. 
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Table 3: Effect of drum speed and feed rate on quality of threshed wheat grain 

EC 
     

36.4694.3594.372.130.0111 

 (m/s) 53.4171.7772.8516.571.9520 
94.9438.85 46.7436.8524.3036.7 
1.021.741.851.580.51L.S.D. 

66.1966.8970.3318.6110.630.013
 (kg/s) 59.7569.4072.3319.178.380.025

58.8868.6771.3017.787.250.05
1.02N.S.N.S.N.S.N.S.L.S.D. 

Saiedirad and Javadi, 2011

Vejasit and 
Salokhe, 2006



 

 
 

Arnold and Rake, 1964

EC

Khazaee, 2002

  

Spokas et al., 2008

Helmy, 1988

  
Sids10

Sohag1Giza163

Sohag1

Sids10

Giza163



 

 
 

 
1. Arnold, R. E. and J. R. Rake. 1964. Experiments with rasp-bar threshing drum: some 

factors affecting performance. J. Agric. Eng. Res. 9(4):348-355. 
2. Ajav, E. A. and B. A. Adejumo. 2005. Performance evaluation of a thresher. 

Agricultural Engineering International: the CIGR EJournal. Vol. VII: 1-8. 
3. AskariAsli-Ardeh, E. and Y. Abbaspour-Gilandeh. 2008. Investigation of the 

effective factors on treshing loss, damaged grains percent and material other than 
grain to grain ratio on an auto head feed threshing unit. American Journal of 
Agricultural and Biological Sciences. 3(4), 699-705. 

4. Alizadeh, M. R. and M. Khodabakhshipour. 2010. Effect of threshing drum speed and 
crop moisture content on the grain damagein axial-flow thresher. Cercetari in 
Moldova. Vol.XLIII, No. 4(144). 

5. Chung, C. J.; S. J., Clark; J. C. Lindholm; R. J. McGinty and C. A. Watson. 1975. 
The pearlograph technique for measuring wheat hardness, Transactions of The 
ASAE, 17: 185-189. 

6. Catteral, P. 1998. Flour milling In: Technology of Bread making. eds. Cauvian, P.S. 
and L. S., Young. pp. 269 - 329. Blackie Academic and Professional. UK.  

7. Feiffer, A., Spengler, A., Doscher, W., Meier, W. f. and Lange, M. 2001. 
FehleranalysebeimMahdrusch. GetreideMagazi 2, 116-119. 

8. Helmy, M. A. 1988. Threshing parameters affecting the performance of local and 
foreign wheat threshing machines. Misr Journal of Agriculture Engineering, 
5(4):329-343. 

9. ISTA. 1996. International rules for seed testing association. Seed Science and 
Technology. 24:29-34 

10. Kuhlman, D.K., D. S. Chung, R. McGinty and C. A. Watson. 1979. Modification of 
the pearler for wheat - hardness test. Transactions of ASAE, 22: 881 - 885. 

11. Khazaee, J. 2002. Force requirement for pulling off chick pea pods as well as fracture 
resistance of chick pea pods and grains. Ph. D. Thesis, Power and Machinery 
Department. Tehran University. (In Farsi). 

12. Mc-Donald, M. B. 1985. Physical seed quality of soybean. Seed science and 
technology, 13:600-628. 

13. Obuchowaski, W. and W. Bushuk. 1980. Wheat hardness: comparison of methods of 
its evaluation. Cereal Chemistry. 57(6):421  425. 



 

 
 

14. Oliveira, M. D., S. Matthews and A. A. Powell. 1984. The role of spilt seed coats in 
determining seed vigour in commercial seed lots of soybean as measured by electrical 
conductivity test. Seed Science and Technology. 12:659-668. 

15. Rani, M., N. K. Bansal, B. S. Dahiya, and R. K. Kashyap. 2001. Optimization of 
machine-crop parameters to thresh seed crop of chickpea. Agricultural Engineering 
Journal, 10(3&4):151-164. 

16. Spokas, L., D. Steponavicius and S. Petkevicius. 2008. Impact of technological 
parameters of threshing apparatus on grain damage. Agronomy Research. 6:367-
376. 

17. Saiedirad, M. H. and A. Javadi. 2011. Study on machine-crop parameters of cylinder 
threshers for cumin threshing. Agricultural Engineering International: CIGR 
Journal, Vol. 13, No 2. 

18. Vejasit, A and V. Salokhe. 2006. Studies on machine-crop parameters of an axial 
flow thresher for threshing soybean. Agricultural Mechanization in Asia, Africa 
and Latin America, 37(3):32-38. 

19. Wu, Y.V. and T. C. Nelsen. 1991. A simple, rapid method to measure wheat hardness 
by grinding time and speed reduction in a micro hammer-cutter mill. Cereal 
Chemistry. 68: 343 - 346. 

20. Wacker, P and Schneider, H. 2000. Einifluss auf die Mahdruscheigung von 
kornerfruchten. In: VDI/MEG-TagungLandtechnik. Munster 1544, pp.33-38 

 
 
 
 

 
  



 

 
 

Studying of Mechanical Damage Inflicted on Wheat Grain in 
Threshing Operation (Effect of Variety and Moisture 

Content) 
A. Imanmehr 

 
Assistant professor of agricultural machinery mechanics of Arak University 

Arak, Shariaty Square, Arak University, Faculty of Agriculture, Agricultural Machinery 
Department.  Post Code: 38156-8-8349

rimanmehr@arraku.ac.i-amail: -Eimanmehr2000@yahoo.commail: -E 
 

Received: 2013- 05- 18      Accepted: 2014- 01- 25 
 

Abstract 
Three wheat varieties Giza163, Sids10 and Sohag1 containing three different levels of 

grain moisture content (7, 8 and 9%) were selected for investigation to study the effect of 
threshing on grain damage. Local flail threshing machine type was used to thresh wheat 
grain at three different drum speed (11, 20 and 36.7 m/s) whereas three different spikes 
feeding rate (0.013, 0.025 and 0.05 kg/s) were used. The higher broken kernels 
percentage occurred during threshing process with Sohag1 variety compared with other 
varieties. On the other hand, under high moisture content conditions (8 and 9%), more 
damage occurred compared with lower kernel moisture content (7%), Therefore 
increasing drying time after harvesting lead to produce more resistible grain to damage. 
Keywords:wheat grain, threshing, mechanical damage, grain quality. 
 

 


